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(54) DISHWASHER AUTO HOT START AND DSM (57) ABSTRACT

A dishwasher is provided comprising one or more power

(75)  Inventor: Erick Paul Graven, Louisville, KY consuming functions and a controller in signal communica-
(US) tion with an associated utility. The controller can receive and

process a signal from the associated utility indicative of cur-

(73) Assignee: General Electric Company rent cost of supplied energy. The controller operates the dish-
washer in one of a normal operating mode and an energy

(21) Appl. No.: 12/891,070 savings mode based on the received signal. The controller is
configured to change the power consuming functions by

(22) Filed: Sep. 27,2010 adjusting one or more of an operation schedule, an operation

delay, an operation adjustment, and a selective deactivation of
at least one of the one or more power consuming functions to

Publication Classification reduce power consumption of the dishwasher in the energy

(51) Int.ClL savings mode. The controller may modify or disable the hot
A47L 15/42 (2006.01) start feature either prior to a wash cycle, or at an early stage of
the first prewash cycle, including if a consumer elects to
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DISHWASHER AUTO HOT START AND DSM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority from U.S.
patent application Ser. No. 12/559,577, filed 15 Sep. 2009
(Attorney Docket No. 237845/GECZ 200999US01) which
claims the priority benefit of U.S. Provisional Application
Ser. No. 61/097,082, filed 15 Sep. 2009 (Attorney Docket No.
231308/GECZ 200948USP1).

BACKGROUND OF THE DISCLOSURE

[0002] This disclosure relates to energy management, and
more particularly to energy management of household con-
sumer appliances. The disclosure finds particular application
in changing existing appliances via add-on features or mod-
ules, and incorporating new energy saving features and func-
tions into new appliances.

[0003] Currently utilities charge a flat rate or flat cost, but
with increasing cost of fuel prices and high energy usage at
certain parts of the day, utilities have to buy more energy to
supply customers during peak demand. Consequently, utili-
ties are charging higher rates, or structuring higher costs,
during peak demand. If peak demand can be lowered, then a
potential huge cost savings can be achieved and the peak load
that the utility has to accommodate is lessened.

[0004] One proposed third party solution is to provide a
system where a controller “switches” the actual energy sup-
ply to the appliance or control unit on and off. However, there
is no active control beyond the mere on/off switching. It is
believed that others in the industry cease some operations in
an appliance during on-peak time.

[0005] Most dishwashers have or will have an automatic
hot start feature that automatically occurs at the beginning of
a cycle if incoming water temperature is not hot enough to
effectively aid in wash performance. If the water temperature
ona first fill does not exceed a predetermined temperature, the
controller automatically re-runs the fill (i.e., the water is
drained from the dishwasher and filled again). Subsequently,
the controller then checks the water temperature again to
determine if the incoming water meets or exceeds the tem-
perature requirement. The controller will repeat this process
up to three times in an effort to purge the incoming hot water
line of any residual cold water. A possibility of cold water in
the incoming hot water line is particularly evident in homes,
for example, where the water line from the hot water heater to
the dishwasher is very long, or is in either a crawl space or slab
during the cold winter months. As a result of the hot start
feature, a user can use up to six gallons of water from the hot
water heater, instead of using one and one-half gallons of hot
water. These volumes are approximate only. By disabling the
auto hot start feature during a high or critical rate period, a
consumer or homeowner may save on water and energy usage
from the hot water heater during such periods.

[0006] Accordingly, a need exists for an improved dish-
washer control that in response to elevated operation rates of
the energy company, e.g., high or critical rate or demand
periods, is operative to selectively disable the auto hot start
feature.

SUMMARY OF THE DISCLOSURE

[0007] Inone aspect of the disclosure, a dishwasher is pro-
vided comprising one or more power consuming functions
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and a controller in communication with an associated utility.
The controller can receive and process a signal from the
associated utility indicative of current cost of supplied energy.
The controller operates the dishwasher in one of a normal
operating mode and an energy savings mode based on the
received signal. The controller is configured to change the
power consuming functions by adjusting one or more of an
operation schedule, an operation delay, an operation adjust-
ment, and a selective deactivation of at least one of the one or
more power consuming functions to reduce power consump-
tion of the dishwasher in the energy savings mode.

[0008] In another aspect of the disclosure, a dishwasher
control method is provided comprising: determining the
operating or demand state of an associated utility, the state
being indicative of a peak demand period or an off-peak
demand period, and/or a cost of supplied energy from the
associated utility, the cost being indicative of the operating
state; operating the dishwasher in a normal mode during the
off-peak demand period; operating the dishwasher in an
energy savings mode during the peak demand period; sched-
uling, delaying, adjusting and/or selectively deactivating any
number of one or more power consuming features/functions
of the dishwasher to reduce power consumption of the dish-
washer in the energy savings mode; and, returning to the
normal mode after the peak demand period is over.

[0009] A dishwasher of an exemplary embodiment
includes at least a power consuming feature including a hot
start feature at the beginning of a wash cycle. A controller
adapted to receive and process a signal indicative of the
demand state of the utility supplying energy to the dishwasher
and/or the current cost of supplied energy operates the dish-
washer in one of a plurality of operating modes. The control-
ler is configured to modify the hot start feature in response to
a signal representing the energy savings mode. The typical
response of the controller to an energy savings mode signal is
to delay operation of the dishwasher until a “critical” or
“high” peak demand period has passed. If however, the con-
sumer overrides the delay, the controller in the energy savings
mode is configured to modify the hot start feature. If the
energy savings mode signal is received before operation of
the dishwasher begins and a homeowner inputs an override to
the energy savings mode, the controller modifies the hot start
feature.

[0010] According to a method of controlling the dish-
washer, the method includes receiving a signal indicative of a
peak demand period, and modifying a hot start feature in
response to a homeowner electing to ignore or override the
peak demand period signal.

[0011] The modifying step may include disabling the hot
start feature.
[0012] The modifying step may include reducing a target

temperature of the hot start feature.

[0013] The modifying step may be only responsive if the
peak demand signal is received before the beginning of a
wash cycle, or alternatively may be responsive if the peak
demand signal is received any time prior to completion of the
pre-wash cycle.

[0014] Another advantage is the ability to control functions
and features within the appliance and/or unit at various
energy levels, i.e., as opposed to just an on/off function.
[0015] Another benefit is the increased flexibility with an
associated electrical service provider, and the provision of
several modes of operation (not simply an on/off mode).
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[0016] A primary advantage is minimizing the effect of
high rate periods to the consumer.

[0017] Another advantage is the ability to adequately
address higher than usual water and energy usage during high
or critical rate periods.

[0018] Still another benefit is associated with minimizing
the impact of a hot start feature if a user elects to override the
delay.

[0019] Still other features and benefits of the present dis-

closure will become apparent from reading and understand-
ing the following detailed description,

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a schematic illustration of an exemplary
demand managed dishwasher.

[0021] FIG. 2 is an exemplary operational flow chart for the
dishwasher of FIG. 1.

[0022] FIG. 3 is an exemplary control response for the
dishwasher of FIG. 1.

[0023] FIG. 4 is another operational flow chart for the dish-
washer of FIG. 1.

[0024] FIG. 5 is still another operational flow chart for the
dishwasher of FIG. 1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0025] An exemplary embodiment of a demand managed
appliance 100 is dishwasher 110 illustrated in FIG. 1. The
dishwasher 110 comprises at least one power consuming
feature/function 102 and a controller 104 operatively associ-
ated with the power consuming feature/function. The control-
ler 104 can include a microcomputer or microcontroller on a
printed circuit board which is programmed to selectively
control the energization of the power consuming feature/
function. The controller 104 is configured to receive and
process a signal 106 indicative of a utility demand state, for
example, availability in terms ofhigh or peak demand and low
or off-peak demand, and/or current cost of supplied energy.
The energy signal may be generated by a utility provider, such
as a power company, and can be transmitted via a power line,
as a radio frequency signal, or by any other means for trans-
mitting a signal when the utility provider desires to reduce
demand for its resources. The cost can be indicative of the
state of the demand for the utility’s energy, for example a
relatively high price or cost of supplied energy is typically
associated with a peak demand state or period and a relatively
low price or cost is typically associated with an off-peak
demand state or period.

[0026] The controller 104 operates the dishwasher 110 in
one of a plurality of operating modes, including a normal
operating mode and an energy savings mode, in response to
the received signal. Specifically, the dishwasher 110 operates
in the normal mode in response to a signal indicating an
off-peak demand state or period and operates in an energy
savings mode in response to a signal indicating a peak
demand state or period. As will be discussed in greater detail
below, the controller 104 is configured to at least selectively
adjust and/or disable the at least one of the power consuming
features/functions to reduce power consumption of the dish-
washer 110 in the energy savings mode.

[0027] The dishwasher 110 generally includes an outer
case or housing 112 and a control panel or user interface 116
that operatively interacts with the controller 104 and the
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power consuming feature/function 102. The dishwasher fur-
ther includes a door mounted within a door frame. The door
sealingly encloses a wash chamber for receiving dishes and/
or utensils and the like to be washed. Though not shown in the
drawings, the dishwasher includes a conventional water dis-
tribution system comprising one or more rotating spray arms
for spraying water on the dishes and a motor driven pump for
circulating the water through the spray arm(s) during pre-
wash, wash and rinse cycles and removing water from the
chamber during pump out or drain cycles. Dishwasher 110
also includes a detergent dispensing mechanism and a rinse
aid dispensing mechanism. A sheathed electric resistance
heater is disposed in the lower region of the wash chamber to
heat the interior of the chamber during heated dry cycles. The
heater in some embodiments might be used to heat the water
such as for sanitization cycles.

[0028] Thecontrolleris configured to implement a plurality
of'user selectable operating cycles. Each such operating cycle
may comprise a combination of one or more of a pre-wash
cycle, a wash cycle, a pump out cycle and a dry cycle, each of
which may be of varying duration. The power consuming
functions/features of the dishwasher 110 include the pre-
wash, wash, rinse and pump out cycles, all of which involve at
least energizing the motor that drives the pump, and the
heated dry cycles which involve energizing the heating ele-
ment. The number and types of cycles, and the duration of the
cycles, determine the amount of energy consumed by these
power consuming features/functions. The control panel 116
can include a display 118 and control buttons for making
various operational selections. Dish washing algorithms can
be preprogrammed in the memory for many different types of
cycles. Instructions and selections are displayed on the dis-
play 118, for example, FIG. 3 displays “EP” which is an
acronym for “energy pricing”. However, one skilled in the art
will recognize that other acronyms/terms could be displayed
without departing from the scope and intent of the present
disclosure. A light source 124 is provided for illuminating the
user interface 116.

[0029] As described above, appliances can be delayed in
their operation, rescheduled for a later start time, and/or
altered in their functioning/features in order to reduce energy
demands. Some appliances lend themselves to an altered
operational schedule to off-peak demand periods due to their
functionality. For example, a dishwasher has the capacity to
run at off-peak hours because demand on this appliance is
either not constant and/or the functions of the dishwasher is
such that immediate response is not necessary. As one illus-
trative example, a dishwasher that has been loaded during the
daytime, i.e., on-peak demand period hours, can be pro-
grammed to start its operations for a later, albeit off-peak
demand hours. It is to be appreciated that on-peak and oft-
peak demand hours can correspond to high utility costs and
relatively low utility costs ($/kilowatt), respectively. In this
manner, dishes can be cleaned using energy during the off-
peak demand period wherein the subsequently cleaned dishes
become available either later in the present day or ata time the
following day. As most users can appreciate, particularly for
household consumers, immediate cleaning of dishes is many
times not necessary.

[0030] In order to reduce the peak energy consumed by a
dishwasher, modifications and/or delays of individual dish-
washer cycles can be adjusted in order to reduce the total
energy consumed. Reducing total energy consumed also
encompasses reducing the energy consumed at peak times
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and/or reducing the overall electricity demands during peak
times and non-peak times. Electricity demand can be defined
as average watts over a short period of time, typically 5-60
minutes.

[0031] Changes or adjustments to the dishwasher’s sched-
uled time for which cycles begin can be varied in a number of
ways. Delaying or modifying the dishwasher’s cycle schedule
can be in response to a signal from the controller 104 for the
appliance to conserve energy or can be at the user’s/consum-
er’s commands. The controller 104 can be in communication
with an associated utility where the controller 104 receives
and processes a signal from the associated utility indicative of
current costs of supplying energy. The appliance controller
104 can be in communication with another appliance, ‘mas-
ter’ appliance, or ‘master’ controller that is in communication
with the associated utility. The controller 104 can then oper-
ate the dishwasher in one of a normal operating mode and an
energy savings mode based on the received signal. The con-
troller 104 can be configured to change the power consuming
functions by adjusting one or more of an operation schedule,
an operation delay, an operation adjustment, and a selective
deactivation of at least one of the one or more power consum-
ing functions to reduce power consumption of the dishwasher
in the energy savings mode. In order to reduce the peak energy
consumed by the dishwasher 110, the controller 104 is con-
figured to selectively adjust and/or disable at least one of the
one or more power consuming features/functions to reduce
power consumption of the dishwasher 110 in the energy sav-
ings mode. To this extent, the controller 104 is configured to
reduce power levels in the energy savings mode. The control-
ler 104 is also configured to reduce functions and/or reduce
the intensity of functions in the energy savings mode.
[0032] Itis to be appreciated that energy savings mode can
be accomplished by adjusting operation functions/features
during on peak demand periods, delaying or rescheduling
operations to an off peak demand period, and through a com-
bination of both adjustment of operations and rescheduling to
off peak demands. Off peak demand periods correspond to
periods during which lower cost energy is being supplied by
the utility relative to peak demand periods during identifiable
periods.

[0033] Changing the start of an appliance operation can be
through a delay in start time or a rescheduling to a particular
time period. Operational delays include one or more of a
delay in start time, an extension of time to the delayed start,
stopping an existing cycle and delaying a restart, finishing an
existing cycle and delaying a restart (or start of subsequent
cycle), and stopping after more than one cycle and delaying a
restart. The stopping after more than one cycle can comprise
advancing through one or more cycles until a logical stop is
reached and then delaying any further operations until off-
peak mode hours. The logical stop can include before a main
wash, before a rinse phase, and/or before a dry cycle. In this
manner, operations can either be delayed before they are
initiated and/or they can be stopped after they have been
initiated and restarted at a later time. For some functions, e.g.,
a wash cycle, it may be advantageous to finish an existing
wash cycle and delaying a start of any subsequent cycles to an
off peak demand period. In still other circumstances, a wash
cycle followed by a rinse cycle may be advantageously pro-
grammed for completion and then the subsequent drying
cycle delayed for an off peak demand period. In this manner,
the dishwasher’s cycles effectively operate “normally” but
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can be delayed wherein one or more of the cycles are stopped/
delayed and restarted/started during a non-peak demand
period.

[0034] Alternatively, or in conjunction with the above
operational delays, an operational schedule can be initiated
wherein a user interface gives a user the ability to select which
of the one or more dishwasher functions are to be scheduled
by the dishwasher control system at non-peak mode hours.
Additionally, the dishwasher control system can receive a zip
code entry which corresponds to a time of use schedule of a
utility company from which the dishwasher control system
can determine on-peak mode hours and off-peak mode hours.
The information can use a time versus day of the week sched-
ule input method that receives a cost, or price, per kilowatt
hour signal directly from the utility advising of the current
costs and schedules activation of the dishwasher to off-peak
mode hours.

[0035] A control method in accordance with the present
disclosure comprises determining the state of the utility, e.g.,
if it is operating in a peak demand period or an off-peak
demand period, operating the dishwasher in a normal mode
during the off-peak demand period, operating the dishwasher
in an energy savings mode during the peak (or off-peak)
demand period, scheduling, delaying, adjusting and/or selec-
tively deactivating any number of one or more power con-
suming features/functions of the dishwasher to reduce power
consumption of the dishwasher in the energy savings mode,
and returning to the normal mode after the peak demand
period is over. Off peak demand periods correspond to peri-
ods during which lower cost energy is being supplied by the
utility relative to peak demand periods.

[0036] Inconjunction with the scheduling delays described
above, or as separate operational changes, the following
operation adjustments can be selected in order to reduce
energy demands. The operation adjustments to be described
hereinafter, can be implemented in conjunction with off-peak
mode hours and/or can be implemented during on-peak mode
hours. Associated with a dishwasher, the operational adjust-
ments can include one or more of the following: a reduction in
operating temperature (i.e. temperature set point adjust-
ments) in one or more cycles, a disablement of one or more
heaters in one or more cycles, reduction in power to one or
more heaters, a switch from a selected cycle to a reduced
power consumption cycle, a reduction in a duration of cycle
time in one or more cycles, a disablement of one or more
cycles, a skipping of one or more cycles, a reduction of water
volume and/or water temperature in one or more cycles, and
an adjustment to wash additives (i.e. detergent, water soft-
ener, rinse agents, drying agents, etc.) in one or more cycles.
Tlustratively, a switch from a selected cycle to a reduced
power consumption cycle could include a change to the cycle
definition when a command is received. For example, if a
customer/user selects a pot scrubbing cycle which uses more
energy than a normal cycle the selected cycle would then
switch to a “normal” cycle, or the customer/user selects the
“normal” cycle which would then switch to a “light” cycle
which uses less energy than the normal cycle. As described,
the switching is in response to lowering the energy demands
from a selected cycle to a reduced power consumption cycle
that performs a generally similar function.

[0037] With reference to FIG. 2, a control method in accor-
dance with the present disclosure comprises communicating
with an associated utility and receiving and processing the
signal indicative of the operating state of the utility (S200),
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the utility state being indicative of at least a peak demand
period or an off-peak demand period, determining if the state
has an associated cost of supplying energy from the associ-
ated utility (S202), determine if the utility state is a peak
demand period (S203), operating the dishwasher 110 in a
normal mode during the off-peak demand period (S204),
operating the dishwasher 110 in an energy savings mode
during the peak demand period (S206), selectively adjusting
any number of one or more power consuming features/func-
tions 102 of the dishwasher to reduce power consumption of
the appliance in the energy savings mode (S208), and return-
ing to the normal mode (S210) after the peak demand period
is over (S212). The selective adjustment can include reducing
power in the energy savings mode, for example, selecting one
or more of the operational adjustments described above.

[0038] It is to be appreciated that a selectable override
option can be provided on the user interface 116 providing a
user the ability to select which of the one or more power
consuming features/functions are adjusted by the controller
in the energy savings mode. The user can override any adjust-
ments, whether time related or function related, to any of the
power consuming functions. The override option can be ini-
tiated at any time or can be initiated based on a certain $/kilo-
watt hour. For the method outlined in FIG. 2, if the utility state
has an associated energy cost (S202), the user can select a
targeted energy cost (S214) and can base operation of the
appliance on the selected targeted energy cost. If the current
cost of energy is above the user selected cost (S216), then
energy savings mode (S206) is initiated. If the current cost of
energy is below the user selected cost, then the appliance
continues to operate in normal mode (S204). The operational
adjustments, particularly an energy savings operation can be
accompanied by a display on the panel which communicates
an activation of the energy savings mode. The energy savings
mode display can include a display on the appliance display
panel 118 of acronyms or more detailed messages in cases
where the display has sufficient characters available. Addi-
tionally, an audible signal can be provided to alert the user of
the appliance operating in the energy savings mode.

[0039] The duration of time that the dishwasher 110 oper-
ates in the energy savings mode may be determined by infor-
mation in the energy signal 106. For example, the energy
signal 106 may inform the dishwasher 110 to operate in the
energy savings mode for a few minutes or for one hour, at
which time the dishwasher returns to normal operation. Alter-
natively, the energy signal 106 may be continuously transmit-
ted by the utility provider, or other signal generating system,
as long as it is determined that instantaneous load reduction is
necessary. Once transmission of the signal 106 has ceased, the
dishwasher 110 returns to normal operating mode. In yet
another embodiment, an energy signal may be transmitted to
the dishwasher to signal the dishwasher to operate in the
energy savings mode. A normal operation signal may then be
later transmitted to the dishwasher to signal the appliance to
return to the normal operating mode.

[0040] The operation of the dishwasher 110 may vary as a
function of a characteristic of the supplied energy, e.g., avail-
ability and/or price. Because some energy suppliers offer
what is known as time-of-day pricing in their tariffs, price
points could be tied directly to the tariff structure for the
energy supplier. If real time pricing is offered by the energy
supplier serving the site, this variance could be utilized to
generate savings and reduce chain demand. Another load
management program offered by energy supplier utilizes
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price tiers which the utility manages dynamically to reflect
the total cost of energy delivery to its customers. These tiers
provide the customer arelative indicator of the price of energy
and are usually defined as being LOW (level 1), MEDIUM
(level 2), HIGH (level 3), and CRITICAL (level 4). These
tiers are shown in the chart of FIG. 3 to partially illustrate
operation of the dishwasher 110 in each pricing tier. In the
illustrative embodiment the appliance control response to the
LOW and MEDIUM tiers is the same namely the appliance
remains in the normal operating mode. Likewise the response
to the HIGH and CRITICAL tiers is the same, namely oper-
ating the appliance in the energy saving mode. However, it
will be appreciated that the controller could be configured to
implement a unique operating mode for each tier which pro-
vides a desired balance between compromised performance
and cost savings/energy savings. [fthe utility offers more than
two rate/cost conditions, different combinations of energy
saving control steps may be programmed to provide satisfac-
tory cost savings/performance tradeoff. The operational and
functional adjustments described above, and others, can be
initiated and/or dependent upon the tiers. For example, a
dishwasher sanitize cycle, and/or other functions, can be pre-
vented or ‘blocked” from activating if the pricing tier is at
level 3 or 4. The display 118 can include a communication, for
example, an audible and visual alert of pricing tier 3 and 4.
Some communication line with the utility can be established
including, but not limited to, the communication arrange-
ments hereinbefore described. In addition, the display 118
can provide the actual cost of running the dishwasher in the
selected mode of operation, as well as, maintain a running
display of the present cost of energy. If the utility offers more
than two rate/cost conditions, different combinations of
energy saving control steps may be programmed to provide
satisfactory cost savings/performance tradeoff.

[0041] As noted in the Background, most dishwashers
include an automatic hot start feature that is included at the
beginning of the first washing operation, which is typically a
pre-wash cycle. The concept is intended to assure that the
water temperature is sufficiently elevated to provide for an
immediate and effective wash performance. Since there is the
potential that water between the water heater and the inlet to
the wash chamber of the dishwasher is at a cooler temperature
than desired, the automatic hot start feature senses the water
temperature at its inlet for the prewash cycle. If the tempera-
ture is insufficient, the water is drained, and the wash chamber
refilled. This can occur up to three times which would likely
assure that water from the water heater has reached the wash
chamber.

[0042] As described previously, the consumer or home-
owner has the option to override any suggested energy sav-
ings mode in response to a peak demand period. One typical
manner of reducing energy costs with a dishwasher would be
to modify the prewash cycle(s), and more particularly to
modify the hot start feature associated with the first prewash.
Thus, if the controller has received an indication of a peak
demand period and the need to consider an energy savings
mode, and the consumer chooses to override the energy sav-
ings mode, the controller in the dishwasher may be pro-
grammed to undertake a modification or disabling of the hot
start feature. Alternatively, if the consumer has not indicated
a desire to override the energy savings mode (and the wash
cycle has not been delayed or was already started when the
energy savings mode signal is received), the controller then
disables or modifies the hot start feature and the wash cycle
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proceeds through the first prewash, and through subsequent
cycles in the overall wash cycle. For example, as shown in
FIG. 4, the utility or controller receives and/or processes a
signal indicative of the peak demand period in step 300. The
controller in step 302 modifies or disables the hot start fea-
ture. Likewise, even if the homeowner overrides the peak
demand (step 310) suggestion of entering an energy savings
mode for the dishwasher (e.g., delaying operation of the dish-
washer), the controller will still disable or modify the hot start
feature (step 312). For example, the hot start mode is changed
such that no repeated fill and drain will be required for the first
prewash cycle. Rather, the initial fill of water introduced into
the wash chamber will be used for the first prewash cycle 304.
In this scenario, the remainder of the wash cycle may follow
an energy savings mode operation of the dishwasher so that,
even though the second prewash cycle 306 and wash cycle
308, etc. are shown in the flow chart of FIG. 4, it will be
understood that one or more of these steps may be modified if
the homeowner has selected to follow the energy savings
mode based on the received peak demand signal. That is, one
or more of the wash cycles may be delayed, or other opera-
tions altered in one or more of the manners as described
above.

[0043] Thus, ifthe homeowner elects to override the energy
savings mode associated with dishwasher operation in
response to the peak demand signal as shown at step 310, the
controller is programmed to disable or modify the hot start
feature at step 312 prior to entering the first prewash 304.
Again, modification of the hot start feature may be as simple
as reducing the temperature required in the hot start feature.
This modification could result in a reduced number of fills,
and may only require the initial fill. Of course, still other
modifications could be considered either at the water heater,
or the dishwasher to implement energy and associated cost
saving features.

[0044] FIG.5 exemplifies a situation where the homeowner
has already begun operation of the dishwasher and the dish-
washer is in the first prewash cycle 320 when the utility or
controller signal evidencing peak demand at 322 is received.
The flow chart of FIG. 5 indicates that the controller makes a
determination of whether the first prewash cycle is in the early
stage of its cycle (decision step 324). If it is, then the control-
ler will disable or modity the hot start feature as represented
in step 326. If the first prewash cycle is substantially under-
way, then the controller directs operation to complete the first
prewash as shown in step 330. Once the first prewash is
complete, a decision step 332 determines whether the high or
critical peak demand period is still in eftect. If the answer is
yes, the subsequent decision as shown in 334 determines
whether or not the homeowner has decided to override an
energy savings mode operation of the dishwasher. If there is
no homeowner override, then the dishwasher will proceed
through the energy savings mode of a modified wash cycle as
represented by step 336. On the other hand, if a homeowner
override was implemented, then the controller will direct
operation of the dishwasher through the remainder of the
wash cycle as evidenced at step 340.

[0045] Similarly, if the high or critical period is no longer in
effect, a second decision step 350 is encountered to determine
whether a minimum hot start temperature has been reached. If
the hot start temperature has been reached, then the controller
directs operation of the dishwasher to proceed with the nor-
mal wash operation at step 340. On the other hand, if the
minimum hot start temperature has not been reached, the
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controller directs operation of the dishwasher to step 352
where the water is heated or the hot start feature is enabled
(i.e., the wash chamber is drained, and a second and/or third
fill operation undertaken) before proceeding with the remain-
der of the wash cycle in step 340.

[0046] Consequently, since many dishwashers have or will
have an auto hot start feature that automatically occurs at the
beginning of a wash cycle if the incoming water temperature
is not hot enough to aid in wash performance, the controller
will automatically re-run the first fill if the water temperature
does not exceed a predetermined temperature limit. The con-
troller will then check the water temperature again to see if the
incoming water meets the temperature requirement. The con-
troller will repeat this process up to three times in an effort to
purge the incoming hot water line of cold water. This is
particularly evident in homes where the water line from the
water heater to the dishwasher is very long. By disabling the
auto hot start feature in a high or critical rate period, for
example, the user will save on water and energy usage from
the water heater during these rate periods. Thus, other
demand supply responses such as delay, etc. would still be
used, but if the homeowner elects to override the energy
savings mode, then the auto hot start feature will not be
performed. Instead, the wash chamber will simply fill one
time for the first prewash and the circulated water will heat for
adesired time or as needed, and then move to the next portion
of'the wash cycle. In other words, the auto hot start feature is
associated with the beginning of a wash cycle and can be
disabled or altered when the peak demand period is encoun-
tered. Operation of the dishwasher can be modified before the
first prewash cycle or even during the prewash cycle in an
effort to gain some energy savings.

[0047] Inconnection with the hot start feature, temperature
is typically sensed throughout the time period because a typi-
cal first prewash has the heater on. That is, a running average
of the temperature is obtained in an effort to determine
whether the target temperature (e.g., 80° F.) has been reached.
[0048] The disclosure has been described with reference to
the preferred embodiments. Obviously, modifications and
alterations will occur to others upon reading and understand-
ing the preceding detailed description. It is intended that the
invention be construed as including all such modifications
and alterations.

What is claimed is:

1. A dishwasher comprising:

at least one power consuming feature including a hot start
feature at the beginning of a wash cycle;

a controller adapted to receive and process a signal indica-
tive of the current demand state of the utility supplying
energy for the dishwasher, the controller being config-
ured and arranged to provide a hot start operating feature
at the beginning of a wash cycle, and to operate the
dishwasher in one of a plurality of operating modes
including at least a normal mode and an energy savings
mode based on the received signal, the controller being
further configured to modify the hot start feature in
response to a signal representing a high demand state.

2. The dishwasher of claim 1 further comprising a sensor
for monitoring a temperature of water in the dishwasher.

3. The dishwasher of claim 2 wherein the controller
responsive to said sensor and configured to implement the hot
start feature such that that fill water temperature as sensed by
said sensor during a prewash cycle is drained if the sensed fill
water temperature is below a predetermined temperature.
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4. The dishwasher of claim 1 wherein the controller is
configured to modify the hot start feature if the signal is
received before operation of the dishwasher begins.

5. The dishwasher of claim 4 wherein the controller is
configured to modify the hot start feature in response to a
homeowner inputting an override to the energy savings mode
in a high demand state.

6. The dishwasher of claim 5 wherein the controller is
configured to disable the hot start feature.

7. The dishwasher of claim 1 wherein the controller is
configured to disable the hot start feature if the signal is
received before operation of the dishwasher begins.

8. The dishwasher of claim 1 wherein the controller is
configured to modify the hot start feature if the signal is
received during an initial prewash cycle.

9. The dishwasher of claim 8 wherein the controller is
configured to modify the hot start feature if a homeowner has
input an override to the energy savings mode in a high
demand state.

10. The dishwasher of claim 1 wherein the controller is
configured to disable the hot start feature if the signal is
received during an initial prewash cycle.

11. A method of controlling a dishwasher comprising:

receiving a signal indicative of a peak demand period; and

modifying a hot start feature in response to a peak demand
period signal.

12. The method of claim 11 wherein the modifying step
includes disabling the hot start feature.
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13. The method of claim 11 wherein the modifying step is
operative in response to a homeowner electing to override the
peak demand period signal.

14. The method of claim 11 wherein the modifying step
includes reducing a target temperature of the hot start feature.

15. The method of claim 11 wherein the modifying step is
inoperative in the absence of a homeowner overriding the
peak demand period signal.

16. The method of claim 11 wherein the hot start feature
modifying step is only responsive to receipt of the peak
demand signal before the beginning of a wash cycle.

17. The method of claim 11 wherein the hot start feature
modifying step is responsive to receipt of the peak demand
signal up to completion of the prewash cycle.

18. The method of claim 11 wherein the modifying step
includes establishing a lower target temperature for the hot
start feature.

19. The method of claim 11 wherein the hot start feature
includes providing prewash water to the dishwasher and
monitoring a temperature of the prewash water, and draining
the prewash water from the dishwasher if the water tempera-
ture does not reach a target temperature.

20. The method of claim 19 wherein the hot start feature
includes repeatedly providing and draining prewash water a
preselected number of times.
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